[Effects of stromal cell-derived factor-1 on proliferation, migration, and odontoblastic differentiation of human dental pulp stem cells].
To compare the effects of stromal cell-derived factor-1 (SDF-1) and granulocyte colony-stimulating factor (G-CSF) on proliferation, migration, and odontoblastic differentiation of human dental pulp stem cell (DPSC) in vitro. DPSCs were cultured in vitro and treated with either 100 μg/L SDF-1 or 100 μg/L G-CSF. Cell counting kit-8 (CCK-8) and colony-forming unit (CFU) were used to detect the effect of SDF-1 and G -CSF on the proliferation ability of DPSC. Cell migration of DPSC was determined by wound healing assay and Transwell migration assay. The effects of SDF-1 and G-CSF on odontoblastic differentiation of DPSC were evaluated by alkaline phosphatase (ALP) staining, ALP activity and alizarin red S staining. The expression of odontoblastic-related genes such as dentin matrix protein 1 (DMP-1) and dentin sialophosphoprotein (DSPP) were quantified by real-time RT-PCR. SDF-1 and G-CSF promoted the proliferation of DPSC slightly, but the difference was not statistically significant. Wound healing assay showed that SDF-1 and G-CSF promoted cell migration of DPSC significantly (P<0.01), but there was no significant difference between the two factors. In Transwell migration assay, the number of migrated cells of the control group was 5.0 ± 1.4 per sight, while the SDF-1 group was 24.3 ± 6.8 per sight and the G-CSF group was 11.8 ± 3.3 per sight, suggesting that cell migration of DPSC was improved significantly after being treated with SDF-1 or G-CSF, and SDF-1 was more effective than G-CSF (P<0.05). Significantly greater odontoblastic differentiation potential was found in SDF-1 group and G-CSF group based on the ALP staining. Higher ALP activity, more mineralization nodule formation and higher expressions of DMP-1 and DSPP were also found after SDF-1 or G-CSF treatment. SDF-1 had no significant effect on the proliferation of DPSC, but could significantly promote cell migration and odontoblastic differentiation of DPSC. Its effect on DPSC was better than G-CSF.